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mm^^6fjk^fix^^^ho ^mumm 3 0 7<7)+^Kt lt a - s i ?h<Dm^^m 

[0 0 7 6] 
[0 0 7 7] 



. # J: xfnm^nm^ ^^±.^^hfzib K-nL^m^nxx-h^ o 
TK^-^^ifi^ m^w.'f<7)mMi'nLrm'^<om^3 0-7 oi^t-%^ Mt^ti 
3 5-6 5;^T•%^ mm~ii4 0 - 6 om'^%t-t^<7):^mtL^^o tfz. 

W.^<7)^m&t LT. ii-^O^-^ti 0 . 0 1-1 5I^,T%. 0 . 1-1 
[0 0 7 8] 

Ztih <7)7K^^ J: LK/ 1 tz {i^*#W»0|EH l*ITf^^ ^ . Hl^ 

^3 0 7rtC^^1-/2)^)cPi ^^Mi^^j^^J^T-oy^i^*'; K 

[0 0 7 9] 

Li}-Lti:'hti^^ ^m%mm3 o 7n<Di^m^^m^z ow^i-%\^x±.KmU'f-h 
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EE^ ct o T mm Lnho 

[0 0 8 0] 

t fz. mtzmM^mm so? •fo*^^;^*^ O . O l j!IT-%m±<7)^HicaiJ 
^ - V J: ^ V 'J 3 ^i^T- i: j^^H^- ^ 0|S^0^8ff ^^i^fiU HKlh-f ^ ^ <i: 

- V i ^ 'j 3 yw.^ t ^mw.^ t (D^^<Dmm^ mit-r ^ tii^mt tA.t^ 

m3i.:*'>;(7)ij£l (Jt) . mm^m. WLm^^V-. *'xJE^lzj:oT^mL#^o 
[0 0 8 1 1 

$^t;^^H^Hi3V^T{i. ^Mi^ii/iS 0 7 ^c{i'£^S^I^Dl:TfK#^4=^M-t- 
[0 0 8 2] 
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[0 0 8 3] 

mnumms 0 7(7)mw-tLxit. m-^o. o i~3;«m. ^istctio. os 

[0 0 8 4] 

. Kmm^n(oif7.^^m'S:\^i^^m.'^m^-r^'iL^mi)^h^o ^^^^^ (ts) 

1 5 0-3 5 or. J: »9^?t L< 1 8 0-3 3 or. ftiit;(i2 0 0-3 0 0 

1 0-2- 5 X 1 02p a. 1 x 1 0 -1- 1 X 1 0 2p a ^: i--^) ^ L 

[0 0 8 5] 

11*21-:*";^ ^ ffl ;6 ^ ^ § ^ o 
[0 0 8 6] 

^m^mm so? ^f^^-r^fci^co^^ajs, if7.)±(Dmi x^^^^wmmmh l 

[0 0 8 7] 

<^ll^tc#:b^ a - S i i^^^^M^«> 
ElSti, ^2(7)@fM^tf^ RF=^(7)iftjif^«?i^^fflv^7t:RF7°^XvC VD 

* ^ V H F m?>i ^fflv^fcVHFT'^X-TCVD^tcJ:^ ^^^<7)it«^« 
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[0 0 8 8] 

znh<7>mw:ii±w\-r^t. mmmw5 1 o o (6 1 o o) . mM'^''^<om^ 
mm 5 2 0 0. mmp5 1 1 o \Hin&-r ^n<om%mw: m^-^'f) 
^tLTv^^o ^i3. z<7)mwiim5^z7j^Lfzm^mm:5 1 0 o^m6<Dmm^w: 
6 1 0 0 izw^m^^ z tx-m^^n^o 

[0 0 8 9] 

^ 1 <7)jifM{i. [26 U^t7t:VHFT°9X-rC VDvit^J:^lS7fe#^<7)JtfI^ 

z ~4 5 OMH z. -^Jx-ffMl^mi 0 5MH zCOVHFm^JgtCi O^tV^ S.t}ii 
13. 3mPa-1330P a^St R F >^^XvC VD^J: «) i>i&i6iiZ^fzfi 

[0 0 9 0] 

fig;m^e6 1 0 o<Dmm'fpe 1 1 oiHKUT-^izmm^fifzmi^e 112. 

*'^<7)ijD«ftffi1^-^-6 113. /^f|-*'X^Al=6 1 1 4;6^15m$tL, M^zMm 

y ^ > ^ X 6 1 1 5 ^^\-LX-^m^^MM6 1 2 0 ^^^^^fiX\^> 

mm-^y^^mmW5 2 0 Oli. S i H4. H2. CH4. N0> B2H6. CF4^C0 
J!f.f|-:*->?>;K>^5 221-5226 t^'i)\^y5 231-5236. 5241-5 
246. 5251-525 6 RZf-^ u -a y hn-^-52 1 1-52 16 
^^hmj^^tt. ^tt^:^~;^<7)4^">^{i/'^;l/r 5 2 6 O^^LX^m-fPe 1 1 01*1 
<Dif7.mX'&6 1 1 4HaM$^xTv»^o 
[0 0 9 1] 

*#:6 1 1 2 (±#mi4^lt^6 1 2 3 <^±t'iS«$^'6 ^ ^: liJ: oTT-Xtc 
[0 0 9 2] 

^M'J^6 1 1 0l*Jtc^#:6 1 1 2^i^SL. ^l21^<7)^|f^^M (Mx.{i^K^^-^°> 

■7°) nj: ^mm-)^6 1 1 ort^ji^^-r-^o ^v^T^^Mffln-i5'-6 1 1 3 

J: »9^#:6 1 1 2 (Dj^m^t 2 00 1:- 4501::. X ^Ut L < ii 2 5 OV- 3 5 
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OF^lc-^A^-e-Stcti^'^^'-K^-^O/^^l/ys 231-5 2 3 6. ^M'J^^O - 

(>f^ll^) C^tLTV^^^^rfiiigLX. r^A^^Vl^rs 2 4 1 -5 2 4 
6. vrLdi/^^vr 5 2 5 1 - 5 2 5 6. nm^^)\^r6 2 6 0 7&^T?a:^-tL-r v^^^^lS 
|gL> p< ^' >/-?;vy6 1 1 8 im\^^Xf&m')P6 1 1 0RZf:ff^m^^^W6 1 1 6 

[0 0 9 3] 

^(7)1^, ^^ft6 1 1 9<Dm^^^0. 5mP a tl>^o/jBf,6;-eMS!j^^';V7~ 6 2 
6 0. }jfLm^^>'V7 5 251-5256 iMC^o ^(0^k:^':^yii>^5 2 2 1 -5 
2 2 6 J; l9#*'>5.^/si;v7'5 2 3 1 -5 2 3 6 ^P^V^T^A ti±l>il^^ 5 2 6 
1 - 5 2 6 6 t3j: 19^^'^Bt^O. 2 MP aim^-r.i>o ^l3^A/^>'l^r5 2 4 
1 - 5 2 4 6 ^t^>^t;WttT#;^'y5,^-7;:^7n-n> hn-^-52 1 1-52 

1 6iHKmx-r^o 

[0 0 9 4] 

iik±(o^mizX'^xmmmmt:^rLfz^k. *#6 1 1 2±tc. t-rmKDm 

[0 0 9 51 

EP-^. *#6 1 1 2^^'^M<:OSLjgl3^o7'c^C:;5t?. ^sfEtB/^^W-r 5 2 5 1 - 

5 2 5 e<D^-lb<D'J^^m^J:i><^tm&J^^)l'y6 2 6 0 ^^t^^tl^^. ^•^'T.yi^y 
^5221-522 6;i»-'iF;fM<7)m45^';^^P^^'>^2iAl=6 1 1 4 ^^LTfiKM'^ 

6 11 OI*Itc#Ai-^o ^t^. ^-7;^:7n-3> h 5 2 1 1 -5 2 1 6 

Ol*I;^n 3. 3mPa-1330P a (DBfm(D)±t]l<Ztj: ^m^. M^nf 6 1 1 9 
^r^^t^O^'"^^ >/-?;vy6 1 1 8c7)r?flP*P^-r^o \^&.:^^^^Lfzt^^X\ 
^m'^W.M5 12 0 *P>»fM<7)m:^ti^^LTMx.{f> 5 OMH z - 4 5 OMH z 

y^'y^^e 1 1 5^mcxi:v- vmme 1 1 1 n-sti&Li^jii&^'n-^s^ 
^i&^^^o ^(ommj^^- iz X ox^m'^ e 1 1 ortic^A$^t/i#/F44 

:^:^^^^m^ti. mi^6 1 1 2±ti^M<7)vV r7>'lf.i=-=^±^^ti-^^l<50^ 
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[0 0 9 6] 

2^^mt^i3v>T(±*#:6 1 1 2izx^m^mtfitzmmmme i sotc^jv^r 
ffl^-^-6 1 2 0 icio-c. mm(om^jMmx'mt&^'t^o 

[0 0 9 7] 

2 5 1 ~ 5 2 5 6 i:T^m'J;p6 l l 0--<O^j!l3^:*">^6O»{LA^iLi6. m 1 <7) 

[0 0 9 81 
[0 0 9 9] 

Pllhe^'^ti>^2<7)^<7)^M^^f ^2 0®(7)fi5(:fli(i/Efl-:^'^t;CH4. C2H 
[0 10 0] 

tlL. en^jn-r'2>i^jirS«:^j{±jirSi5:lMH z ~ 5 OMH z. Mx.(fl3. 5 6 

MHz (DMrn-^Mt) ^Mm^^-^ y ^ > y^^^s 1 1 5*iii:-c;^7y- vmm 

a~ 1 3 3 0 P ammtVUFy'yX-rCVD'mJ^ 0 i>Mi6l<zmzti^o 
[0 10 1] 
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[0 10 2] 
[0 10 3] 

iiuiiMM^ (F]mvt<Dmi^±(Dmmmmm) ? o o (±. -^^DmrnK a - s i /^-f? 

^^|ll<OS;e)S^Jt«$tL7t:RM:|:^<7)&#T-^0. 5¥tt^JtM«7 2 Omf)#tt 

f>ti^o iii7ic^i-^Mni3v^T> ^ii%nmm7 2 o^mK.^f^^m^^)\^v- 
mm $ tL. {i V ;^ h ynm^^J±^^^ (Sp°p^ : r - tf 

M# : P04 5TCA* 8 2 0) :^m^^hti^o MJ±Wi±^~^ 7 3 0 ii 

, 3 1 ^^niL-c. mxn0.^7 0 OOa-S i it^mmtfcitrp 

mmmmiizn&^'^^o mmy-~-f7 3 1 mn^L'^-)\^7 3 2>6-f>tt^&$ 

;V7 3 4 >n-9 7 3 5 tcJ: i9ii^$tL. S/c. 'e<05R:tl ^H^^ 

tcfijffl^tt;6o a-s im<o^^w.m^BmA<r>±mmmm<D^i<Dmifz\t±Mm 

C. Al203> ¥ e20zti:i^i)m^^hix:ho A'^fiUl-ti, s±-7 ^ ;v y 
li*>i^*x-yLT-C 2 0 0 0 ^fflv^Tto inffiSfttn-^ 7 3 0(i. ^<DU-^ 

-8 0<Dmm. X ^tl-t L<{iJ I Sri'A?i5J53 0-^6 0 <Dmmt ^flX^^^^o 

T±^^ii<7)-A^tt!-tL<.m^ifm^<7)MU^'^^0. 0-0. 6mm<7)^H, J; «9 
$fiL<{±. 0. 2-0. 4mm<7)^H^^;&ff^)K;6^J: OSFi Lv>o Snffi5¥ttn 
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7 3 0 {i> Hlfe-r ^inX^^tf (R^^*#±<7)itllMa®) 7 0 0 tc^L 
T> Jlli±ffi:^j9. 8kPa~980kP a (Dm.mr-mJ±L^J::d^h. mm7--'f7 

[0 10 4] 

[0 10 5] 

[0 10 6] 
[0 10 7] 

0Ux.(s\ iE^rBi:^j^®ii (AFM) . -(^m^fi^w.^mtim^m ( 

AFM) [QuesantttS^ Q - S c o p e 2 5 0 ] ^'^fflv^T. ^M<7) 

iET-v^;i-t?o^'fb*^iiE-r4>^<bw* Lv^o J!tT•r^:^JM^g^l^ (AFM) 
ii^. ^1 0 0 nm^-r-<7)3fi^T'(i^<. ^mMM'^'^mm^j: t'<r>mmm^ 
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[0 10 8] 

^OJ:9^M^fi^{i. '^flx.tf, AFMHiO. 1 0 m x 1 0 // m t ilj^ 
IbH^^<L> i)-'^^>y'')vm<D^m^^ (tilt) \zi.:h^Mmm.'km'^^ 

{±> ItrfeoQ u e s a n t tt$^ Q-Scope250 <^v|ij^-=e- Ki; LT. T 
ile Removal^- K^M^L. A FMft<0# offii^^^gCtJl^^t; 

y^yY ^^fzi^. W-mt-r^m^ (P a r a b o l. i c) ifh^fhKho m?- 

'mKmmit^(D^mfim\t. m^vimm^ t'ox\^^:hfzib^ m^<o^mmiE 

tcti. M^^I^*-r^MiE (L i n e by 1 i n e ) ^^f ^ o ^(O^lttC. x 
- HM^ i: ^ -^^ y -f)vm<Dm. § ^iiMlE-t ^ <>: -C% S 61} 

[0 10 9] 

7K^?tlCML-C{±, mx.\itmf^^2 7 8 6 7 5 6 -^^gr^^S: i;^^^^:^ tLTV^^ 
[0 110] 

0 8 tc^-rM^«{i. Mgi5 8 0 2 t^^m.u^m.^w^?> O 3 i ^o-C 
v><i»o ^agp8 0 2 (i. ^^z!Lsgi5*4-^A^8 1 1 . ^^M^nm^ms 2 1 . M 
7K^S!fe«8 3 1 . ^-jt^fs 4 1 . ^^^m.mmw^-^s ^ix.^ ^o-rv^^o 
«8 2 1 . mjmm^^ 3 1 ^ ^moy^jg^— ^tc^o/ca^oiajgpis^a (m 

^-iJr-f) ;e>Mtv^TV^>|,o mi^^«8 0 3 (i. M^IIP-;W8 6 5 tWimT-AS 6 

1 ct !9 ^^). i^i^T-As 6 1 v-)V2> 6 5 ±t:^m-r ^^mmm 8 6 2, 

*#8 0 1 ^^Mi-^^^y^y^^mms 6 3:S.t/f^-v y ^>i^*Mll8 6 3 ^± 
T$^^'2>fca6cOiT- V'; y V- 8 6 4 X ^ 'fco-Cv^-i>o ^A^8 1 l±icM;i^ 

tifz^i^8 0 1 {i. jt^i^ms 0 3 i>zx<om^m8 2 1 izm^^fi^o mw^ms 

2 i^(D^mmn.M7i^mmzxy)^j:^m^WL8 2 2fpxm'^^^m^fi^^ti<z 
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mm 8 0 3 i 19 MTK^iiifeii 8 3 1 2 5 roiajgicf^TttLfc^tfi:^ 1 

75kn-ni(17. 5Mn-cm) coM7K*^X;W8 32 ;6^tb4. 9MPa<0 

ffi;^j-eii^§#tt^tt^o M7K^^xfioii-:bofc»^8 0 1 itm^mms osk 

5 1 tca(ilx^o 
[0 111] 

[0112] 

m 9 tijsv^-c. 9 0 4 ^^:^^mx-md t z^<Dmif-mMByti^'ch 0.905 

3n-^^mfl^ffi«LT*;67&^ #P^BS6 3-2 1 0 8 6 4 ^^fB^<7) J: ^ 

^ <t v^o 9 0 6 iimmmi^<^MJ^^fifzmiti^9 O 4 ic^ft# ( h i- 
-) 9 0 6 a^tt#^1-^7t:*!)<7)i|ft^-e^i9. 9 0 7 {i^^#:aB<7) h ^- 

#^Bg 6 2 - 1 7 5 7 8 1 <&^fS«cO J; 9 =^ n - 9 -m^-e ^ J: v>o 9 0 8 

^^tc^f d fzist>. 9 0 8 - 1 K9 0 8 - 2 ^ 

m^^xm^i$-m.m(^mti^7'ox\^>:ho 9 1 o(i^iii<7)^^i*^^(z-?-^x.T^3fe 

'ft^^McT^i^K^^fd >-7°-e^)^o 9 1 3i±m.^<D^^:u. 9 1 4(i 

[0 113] 
[0114] 

9 0 5*fflv>T!g^#9 0 4 60^®=^-;jtic^m$-^'2>o -^t^. ^m^fitzB^ 
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9 0 6 <DmW:U^M^ir^mi>z. ^fttl9 0 6 tcioT V i- - :^^mit'[^ 9 0 4 <D 

mmi^zm^^ti. mmmmijm-- 9 o e aKx^m^t Lxmmt mm ^ 
fi, 'EKZ(DVi—mi$.itmyti^9 0 4<Dm^t ti> izt0^^m.^9 0 Komm 
mzmmL. ^^-e^tJ) 1 4 k x -oxm^^tir < ^tm^u 9 1 3 

[0 115] 

{i^t^'-trn<t J: 9 tl^m^>-7°9 1 0 IZX n^M^fi. 1 ll<7)1t¥Xfl^ll- 

[0 116] 
[^WJ] 

[0 117] 

mmm i ] 

me ti^L/iVHFy^X-r a-S i ^^#^ii^S^fflv^-C. ^llZTjkL fz 
^ft^-eitgS 0mm<7)A 1 *#:_LH. ^ 1 S -t:Jt« t 6 :$:$git Lfc 

o 

[0 118] 
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[^11 











SiHt {inl/min{normaI) } 


250 


250 


35 


B2H6 {ppmKWSiH,) 




0.1 




NO {inl/inin(normal)} 


20 






CH4 {ml/min (normal)} 






125 




21X> 


200 


200 




0.8 


0.8 


1.0 




600 


1200 


400 




3 


30 


03 



[0 119] 

^v^-e. ^l<7)jli-eiiffiL/;*#:6:$:^-B.^M'iP/e»-?plXi9lliL. M^tHL 
ifim<7)^#:^Mc7)^tfif2j^ffi^R a ^ffiiJ^LTto Sfl^fi^ ii^^PBl:(jMlgtM (AF 
M) [Quesanttt^ Q- S c o p e 2 5 0] X^^^fZo ^<om^. 6:^ 
(Omi^MMi^ 10;«mX10;/ mmMX-M^^i^m.^ Ra7i»^45~60n mO® 

: C 2 0 0 0) ^ J I S=fJ^mm3 0<Dm&u-^T4 O O kP aizmJ±L. X 
-T'iiJtS. Omm/m i n. m^^M^Mme 0 r pm. mmWm^^it^t 
rmM^mmLfZo ^<^^Wz. #4^(^WM^<7)a®{i, l O/umXl OjumU 
H^-e##f^#j|a$R a7&^3 nm. 1 5 nm. 1 9 nm. 2 5 nmT'^ofco 
-r\ #4^0*#:^|lI5-e^L7tRFr^X"r a -S i ^^^^M'J^t^M m 

2K^L fz^i^x-m 2 (om xh ^ ±.um.]tm t ^m%mm ^mm^tzo 
[0120] 
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SiHt {ml/injo(nomial)} 


120 


15 


BaH* {ppm}(;r^SiH4) 


500 




NO (inl/niiu(nornial)) 






ClU {ml/niiD(uoniial)} 


120 


500 




210 


210 




60 


60 




300 


210 




OJ 


0.5 



[0 12 1] 
[0 12 2] 

.®«M^tfo/io :ir#6lJt^{i> ^-Vy^^iRGOOO (yn-tx;^e-K2 
[0 12 3] 

nhp^tzm^^t^ mi^-r^jtic^j i ■e<7)'(i^ i o o % i: Lfzm^(omt^^m.x 

"yy-^m^'H^fzo 

© • • • 3 5%m±6 5%*il 

o • • • 6 5 %J':jl± 9 5 
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A • • • 9 5 %i>i± 1 0 5 

X . • • 10 5%JiJl±o 
[0 1 2 4 J 

L. ^<D'i^m.-hKum+ 5 or. ?ij^9 5%tcii^$tL7^j#^<7)4'tc4 sm^rn. 

KiS7fc#^®^tl^LfCo SPiiE? G;0-^^^ 10Hz~10kHzO« 

[0 12 5] 

mri$0 i R 6 0 0 Oefcii^^fflv^T. hf--Ol-^)|^tt(7)M^^Tofjo J©^ 
[0 12 6] 
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[0 12 71 

m^(D i R 6 0 0 0 5^5i1ttl. ^IIWil-ej^ML/j«^^Kffl!^7fc#:^^^L 
5 0 0:^*SC(7)ii^itA^rtfv^i|-A*«-Tfi:Oi^ i; K(7)a:.-y 

©• • • *im{itofc< ^<##tC'@|tLfct^^-e^^ 

O • • • %fLX^^^ 

[0 12 8] 

[JticfiJ 1 ] 

^frTitSS 0mm<7)A 1 »#:JiH. ^ 1 $ T'Jtm L7t*#:6 Lfc 

«^ (AFM) [Quesanttti^ Q - S c o p e 2 5 0 ] "C^to /lo -e<7) 
f^^. 6 2^(7)*#:^®{i 1 0 ;« m X 1 0 ;« mM»^-CO^#f^±^ffi^ R a 5 ~ 
6 0 nmOlEH-eabo/io ^v^-e\ -f^M L/; 6 :^(7)4'75^ R a^^~5 8 nm<7)^'($: 
1^?:. ^MtJQX^^f^T t;I15-e^-tRF-7°^X-r a -S i ^.it^l^mm^W: 
^2 t3^L/i^#T'^2(7)^-e^^±g|5|51lli^i:^Mi^^^?rm«tfCo 
[0 12 9] 

[itrnw 2 ] 

116 t;^L7tVHFX^X-7a -S i iS^^^M^S^fflv^T. ^Ifc^t/i 
##-eii:S8 Omm<^A ^ 1 <7)^^-eit«L7t^#:6:*:=^$S3t L. 
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m (AFM) [QuesantttM Q - S c o p e 2 5 0 ] T^f o fco -?-<7)|g 

W:. 6 2^(7)^#:M{i 1 0 m X 1 0 fi m^ag^-e^#f¥i^fi^ R a 5 - 6 0 

X^^fo/io ^MOiinXti, "Pi 3 6 0mm<7)a±7'f ;VA^±M9 y tfyi^T---/ 
(^p°p^ : C 2 0 0 0) ^ J I S 3*A?MJS3 OOjDEEn-9-eO. IMPalcJp 

EL^ -r-riiJgS. Omm/'mi n. ^7fc#IiI$EiiJ^ 6 0 r p m. cO^f^-e^ 

^Ra-/)^2 9 nm-e^ofco (^^'f*:^:!! 5 "C^ Lt'c R F "/^ a 

[0 13 0] 

die, H 1 <7)^<7)^M^R a:^^^2 5 nml^TlC$-e^)nX*li1"-r ^-e. Mft^Pil 

fzo tfz. ^ 1 (T)/! ^ V H F y"^ X-T a - S i iS^#:fig;M'J^-eMit-r C <h T\ 
6:2|s:<'^mtg^i<h:^^^#^'^H;feMtti;'ffin. h ^ > =^|#>2> C: i:;&^^ai5fe'S 

o 

[0 13 1] 
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ttnm 1 


tmm 2 




|g 1 <Dm<Dl^m<D Ra 




ISnm 


19DIII 


ZSnin 


SSnm 


29nin 






@ 


© 


O 


O 


A 


A 




O 


@ 


© 


O 


A 


O 


m 




@ 


@ 


© 


o 


X 


A 






@ 


© 


© 


o 


X 


A 



[0 13 2] 

[mmm 2 ] 

f^^-eS#l 0 8mm<7)A 1 ^ 1 $ "CJif* L;t;»#^ 1 ^l^iS L/io 

[0 13 3] 

[m4] 







^mmm 




SIVU {inl/n)in(normal)} 


no 


200 


12 


H: {ml/miD(oornia1)} 




800 




B2H6{ppm}(;}r^SiH4) 


3(M)0 
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